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1 Introduction

In this contribution we discuss connected mode mobility aspects for Rel-13 low complexity UEs and UEs in enhanced coverage, and potential impacts on RAN2 features and specifications.
2 Discussion
2.1 Rel-13 low complexity UE
For Rel-13 low complexity UEs in normal coverage, we consider there is no motivation to deviate from the mobility mechanisms that have been in place since Rel-8:
· Measurement reporting, Mobility control (handover), and Re-establishment in RRC_Connected

Proposal 1 For Rel-13 low complexity UE in normal coverage, the principles of existing mobility mechanisms apply.

We note that since Rel-13 low complexity UE is bandwidth limited, a Rel-13 UE assigned to use radio resources that are not allocated on the 6 central PRBs of the system bandwidth, will not be able to e.g. execute intra-frequency cell searches (using PSS/SSS) for neighbouring cell detection. Therefore, it is essential that the radio resource allocation in RRC_Connected is designed such that Rel-13 LC UE gets sufficient time on the central 6 PRBs. This could e.g. be accomplished by introducing a PRB group hopping sequence, or a measurement gap solution. 
Proposal 2 Introduce radio resource allocation method that secures Rel-13 LC UE gets sufficient time on 6 central PRBs for intra-frequency cell searches (using PSS/SSS).
The rest of this document focuses on mobility support for enhanced coverage.
2.2 UE in Enhanced Coverage

Enhanced coverage is provided mainly with the help of repeated transmissions. This means that 
· control plane (as well as user plane) latency will increase, and 
· it will likely take longer time for UE to get reliable measurements. 
We propose that also for enhanced coverage, the principles of existing mobility mechanisms remain.

While the higher layer aspects of the mobility procedures is of RAN2 responsibility, the measurement requirements, performance requirements, reaction times and related test cases etc is under RAN4 responsibility. With [1], RAN4 work on RSRP/RSRQ measurement requirements is initiated, and the expected outcome of this work is the basis on which the mobility mechanisms rely.
In RAN2, we expect this work will primarily be to adapt the existing mechanisms for enhanced coverage operation. This means e.g. defining new thresholds and criteria, adjust existing ranges of thresholds, timers and counters etc. 
2.2.1 Radio link monitoring, Radio link failure and re-establishment
Currently, the UE detects physical layer problems on “higher layers” by filtering “lower layer” in-synch/out-of-synch  indications. RAN1 and RAN4 need to study if this mechanism is feasible for enhanced coverage, or if a new mechanism is needed. We expect there will be some lower layer indications such that Radio Link Failure (RLF) can be triggered in case physical layer problems in RRC_Connected. 
In case RLF is detected (at detection of physical layer, MAC or RLC problems), UE triggers the re-establishment procedure, where the UE strives to find coverage from a suitable cell. Today, the prioritization on which frequencies to search on are left to UE implementation.
Proposal 3 Mandate UE to prioritize search on configured frequencies during re-establishment.
2.2.2 Measurement reporting and handover 

2.2.2.1 Intra- and inter-frequency mobility

For UEs in normal coverage and for UEs that need smaller amount of coverage enhancement only, it can be expected that UE-triggered event reporting and network-commanded handover will work sufficiently well, at least for low-speed UEs (“almost stationary”). 
We expect RAN4 will investigate and specify adequate accuracy, performance and “reaction times”, as well as related test cases, such that existing principles for measurement reporting remain in enhanced coverage, at least to a certain level of coverage enhancement.

In case measurement reporting and handover is not able to “rescue” the connection before UE detects radio link failure, UE will trigger the re-establishment procedure. For UE that need full coverage enhancement, the eNB might not even configure the UE with mobility-related measurements at all, but rely solely on a RLF followed by re-establishment in another cell as mobility solution. 
Proposal 4 Existing principles for Measurement reporting and Mobility control (handover) in RRC_Connected remain for enhanced coverage.
2.2.2.2 Inter-RAT mobility

For UE in enhanced coverage, it can be discussed whether connected mode mobility to other RAT is essential to support. We still assume some support may be needed.
Proposal 5 Consider limited mobility support to other RATs in enhanced coverage for connected mode, by providing e.g. inter-RAT carrier information to UE, to be used by UE to speed up network search at loss of LTE coverage.

3 Conclusion

In this contribution we discussed mobility aspects for RRC_Connected UEs in enhanced coverage. We ask RAN2 to discuss and agree on the following proposals:
Proposal 1
For Rel-13 low complexity UE in normal coverage, the principles of existing mobility mechanisms apply.

Proposal 2
Introduce radio resource allocation method that secures Rel-13 LC UE gets sufficient time on 6 central PRBs for intra-frequency cell searches (using PSS/SSS).
Proposal 3
Mandate UE to prioritize search on configured frequencies during re-establishment.
Proposal 4
Existing principles for Measurement reporting and Mobility control (handover) in RRC_Connected remain for enhanced coverage. 
Proposal 5
Consider limited mobility support to other RATs in enhanced coverage for connected mode, by providing e.g. inter-RAT carrier information to UE, to be used by UE to speed up network search at loss of LTE coverage.
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